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ABSTRACT: 

PROBLEM TO BE SOLVED: To achieve the reduction of an equipment cost 
and space and high operating efficiency of the whole apparatus by eliminating 
the need for a roll stock apparatus which is capable of stocking a number of rolls 
to be platemade in an extremely small space and eliminates the possibility of 
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falling down of the rolls toward outside and a roll warehouse apparatus 
interlocking to the factory by employing swivel type industrial robots. 

SOLUTION: The factory is equipped with the swivel type industrial robots and 
the roll stock apparatus and grinding and polishing mechanism of a turntable 
type which can be leaned with a number of the rolls to be platemade on roll 
pallets diagonally in circumferential arrays so as to align the longitudinal direction 
of the plane of the rolls to be platemade to the generatrix of a conical plane. The 
industrial robots take out the rolls to be platemade stocked in the roll stock 
apparatus and hand over the same to the apparatus and perform platemaking by 
processes of copper sulfate plating - polishing - photosensitive film application - 
image printing by a laser - developing - etching - resist stripping - nickel alloy 
plating - hardening. 
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W4g^^-yi'tTMyHU>i^T-$SD4<-yH>'NVK?:^-r§aafi!Eleliitt:ftjSllfflpjK 

-Tfl^-i/B y mic \y - -^f - 7 r U - B ytX^-ii-^X':^^B!S.t^\y-^-77U 

^Mfflad<-y mm<oa 7. h y if mm t u-'^- 7 r u-i^ 3 ymmi^mmt u 
-^mftmmtmxHmmy^y^7^y<oa-)\/;^y\'vyif^mt(omo^mf&o-ji^ 

mmM)^ y ^ — mm — 7 3 y^^^_^_^f_7;r^-v/3 yi,ci^?>^i^-77i7 20 

imsme] icmmo^ma. y ymm t lx . '>*<i:t,> Bimmmt. mm 

m ^ y & t . Ni-P, Ni-W, Nl-B<Dl-'1'n*''-<Di^nAp<>y4^<-^@<D->y 
^jV-^^>^y^. Xfix cn (Ol/^-rn:ft^-« ^ D A ^ -y :^f-lcS -y <y +fC 

SiC, AI2O3. TiC. Z T Cmn^'^Wm^^^mt ^ if U M.^ y ^iXW(D-y 

fr ji-^^)^ y ^^■tjit'^BfS.-i titcmmm^ y ^micmmtj^m^t ^ktbic^ II mHi,f 

5 ^ D A >y +{-^#©->y ^r;l/-&^;/ .y *^H*«l*, $ e. K ^ >y + 7 'T K g 

Bi:x-yf-y^-SSi;Ui/*XhWJgS^g:?:<i;^, :^ y ^ "7 ^ y <D . RfifficDS^tc 

-;KDXh-yi'Xtt8J0WL(DfcJ6{i:ffijtcOn-;l/;^U-yh;&RlT^fCffiST*#±Lt#5^f 
-yx-:?";l/^©a-;l/Xh-y^'aH^-axa^a»ti^^tfctfc, iS^ffin-;!.;^ 
W«gf-+>y^'LT>'N>KU>yT't5D3K-yhM>K^*-r^ffifflfi£llifi^S«ffla.K 
>y h i:«?I^^J SIX a U-'<f-^S'J«li: ^'nA^ -y 4^ f^^aDzi-y^;!/^^ ^ 'y + fc^E An 

m.mmo^^y h*^ MtSOD-;l.7.h-yi'gHi:'l?J^giJ<SX{iU-+f-»^^J«i:«EAn 
mn t :^ y ^ ^ ^ y u - )\^ y Y y if ^Wl t <D^(DW.mWL^ - 1\' n^m-^Vi 0 ^ o \c 
^fi!t^ n, 

BgK^^-y4^Xti«^^^>y^-tT$P.Cffi^?<-y+-W®-Je^iJ-->y';r;l/^^>(>y+ 40 

Rt§ij!inXLTSKg-r§NCi6g^^7'i7h7'fyT'(iiK.fc:i:i:^#mi:-rS [W*3S4) 7^ 

[ 0 0 0 9 ] 

[ 5! O llffl <D 88 ] 
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+ S B fc ifi t,^ HOC , M©ISa-;l/R:&i^4iS^-v -y ^ LT''N> K 'J >i'*T't-5n4<>y h m >- 
Kl a^W-r5affl«glHlift%jillfflD.-p-yhl«:iix.Tt/^.5f:i:fc{c, ;>{>y*SBA>e> 
Sin fc iJ tc M SS Rg D - ;l/ R M is ^ ^ -y ^ L T y K 'J > y T' t § D 4? -y h >-% y K 2 a ?r 

, X, ^llffl P 3P >y h 2 <D/N> K U y i^x 'J 7 {Cj^AnSS 28t}^iJligS29i:^- 10 

K U y X ij 7 C ffi g $ n T *5 0 , X , a -y h S A fc (i , 1^ 1" 5 ;>< -y + M B fc {i . 
^#{ci8rffl?nfcX5f-yAyt'->40^tT5l'V©TW{c«ti«I^Sg5i:WeigS6t 
'^KUfK^^SETtllJilli (^ti^^ty) gfi8tT«!2->y'b-;l/><'y+SE9i:-a<D« 
i?ai1;«-y*SSl Oi:i:S<Di'DA^7*|-^#(Dx>y'5r;l/^^^-y+agl i i:z:S(DS 
^^^•y+^Hl 2i:^DA^«y+^)5?fi^5SSfil 4i:A-t:-yMS^ji?*^gS2 7A^^{i 
^nri/^So IftSaiKD-yKOAttifiA^fPlgfc J; 9 a-;l/X h «y d^SBs Av 3B'\0:^ 
h>yi'Ra*^0tbL(cj;DfT9Ci:;^»^T^§o 

^LT, T ^ V ^ ^ y t\.X s ?g)ig®/-c:46<0«ffiP3i§itoI*^T'tSNCfilSai St. D- 
;U W ffl'l S SS 1 6 H ^ P> n T (/^ S o 20 
;>« >y+^fc*5{^S*!![ia)ign-;l/R©«JjM¥e{i, X >y * ^ b - > 4 i: , 3^|ia-*tO^ + 
•yi'?ia^<i;lfc;^-t-yhfgn-;l/5^-v-y^[HllE!i)Max>yb l 7CD«|Bl{'FffllcJ:0fTt> 
;^-tr-y hJga-;bf-i'-yi^|5i|Effii2la--y h l 7tt, 0iJ^{f*#P^Ba5 5 - 1 6 4 0 

\:,x=f-M y ^ zi-yiti\\.x y ^%.wm.t z.t-h'^'a^-^mi^-^^^o 

X$f>y:*i'U-y4i:;!3-l2>yh}ga-;l/^+>y^'(l«E«SK^ar.-yhl ZtCg^^T. I^E^Iig 
a-yl/R^grWa^+'y^LTMyKUyy-ctSnspy h^vF 1 a^Wrsa^EfillHli 
a!i&7ltTf^<0««ffln4<-yh^li;^A^o^gB7~l 2, 1 4{ct(SilKgP->'U^i554S^ + 
7yLTlHieT'tT!£:>StCjSCT5^-V>y<!'3->'^/)-bTp<'y4^mj3it>&iJSt-rci:*^T't5 30 
Wlfi]-*tO^+-yy¥©^^tt/-c:l3iiifcLTt,mt,^o 

>f«8^SE5tifeSg6{±lillffln:Jt>yhl©-'N>K'J>yxU7rttcS:ii?nTl^.5 

/l/ie©n-;l/Xh<yi'Sg?r-aii6-ri:i:T', n.-J<>yh^A(cKBLTt.^t^o S@7 
~1 2, 1 4l±, V''-rn©lilfcM'<Tt<}:t'>o 
[0010] 

0 1 fC/T^-r sfii^i^ti, j^T<D^ai^p{ -y +5aa*<* t{#?)o v ^ y^'^<r>w®^Mmx. 

(1) itKfi^'fyfDUa-XD-yVT'feoT, 7'^'h7'1'>T'NCfi£^TaffiRiSilDXL. 40 
-y >y + ( SB « :^ ^ V' Bii if 83 ^< -y 4^ * it 5 i6 © T :>« >y + ) ^f^itT*^ 

(2) jDig^-fyoUa-XD-yl/T-fe-^T, 7 <^ h "7 y X N C m^xm^BmiJUX L 
T^ISLTP-;l'S*J (g^Xfi7;l/5 x-izi^,) A^M ttj L T l/> * MSSfiS p - /l^ fC O (/■> T « 
. mm^MLxm <'i,cmmm y ^^Hi'f ^i)'Xi>iTm=-y Jl ^ y ^^iiUfX i)^ i^mm 

xst. m 2 o y u - ^ ^ - h ic 7nt o 
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(4) Ay - V :^ y ^ ^ -/(D^J OL-T^a-jlT &-oX ^ ^ ^ 7 y }• (Om^icj: 0 

(5) mmm)^ y ^(D±ic^m^ y ^ti'^m^is 3 o^i^uycDrntstrji^j^dicUD^ti 
{t^nT^s'ja-xa-;UT-*oT^ 7 h ^ y v N c mmx-mmpimiiux L X mf& 20 

^ L X' f&m y ^ m ?i IS 3 5 5^n>(Dff$i:^:5<i:3fcM(tT5550fii^ST5 

(6) Kg (-tJl) ^BfS.Lrcmm}&o- ilic-oi^^X it. mmmmLX a L,iX&^y ■^jl 
6(D7D — g^A' — htC^To 

(7) ni7 a :i y ^mmfj'^^mii^-^. •r^t)-^, 9J]S'J«J?S*<^< T^^qA^ -y^^^f^ 

>y t ^ D A ;^ -y +?§JP^SSH 1 4 T' ^ D A p< «y L 30 

xi}>^mmmmLx i^ai.i^m=-y^ii-^^}i y^^-w\iEifnif?>z tti^i^t c<d 

iaaxStt, El 6<D7a-f--\'- KctpUS, i'DA;)< <y^rS/8K?£OXSA^IIMflgi!iao 

BU X a m A S „ ^ D A f-^ @ -y ^ /l/ ^ ^ <y 4^ * iS -r i: - IH) @ « tt it -r C t T' 
tiftv^o (5) ©ffiia?<'y*D-;Hcoi/-'T(i. ^ a A y(. y ^ <Dmm t ^ y =^ (Omm 

a^mf^mn-r ?>(ox a L.^ y ^mmm^Lx if n L.ixm=.y ^ y ^^-r ?> c t 

(8) n-;l/Stt*^7;b5-'?AT'feONCS5E^i!jPXT-7;l/5-'i7AA^iIi±iLTL$ofc: 
m'^lci,i.±$i<D^mxiimmmy^ -y v^y-^- h cj; ^ T ift - -y -ir 

aiiffi^^ -y + 71' ytcjiSp-rnffjgfflT'^So 40 

[001 1 ] 

itt, 0 1 »c^>-r>{ y ^xm<o^mt ltoi^ ma, «iifflo.i<-y h 1 t/^M^rBxitrj: < 

f--7;l'^(Dn-;l/Xbyi'8§3A. 3B. 3Ci:. f«8&gB5i:fiffe^a6A<^(i 

nx ^ c t X & 0 . "tnmMii. j-XTo,^fcfe5o 
»«iiffla4<-y \- (D^ if h ^0 i>xmicmmxtxwm$bm-h^±ti^^mj^ii^&^c s.m. 

a ffi fiS 0 O « IS ffl a .-K >y Ki , /^ > K 'J > x 7 *^ /h 5 l> © T* ^ -'n > F U > x >J 7 
F«9Kn-;l/%x h ^T'#5*S(A''>:& < ^- C T- , H » <D ^ - V r - T";!/ S O n - 50 
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h >y^S@3 AfCtt, W.%2 0 Ommxg? 1 2 0 OmmOg{Jp<0;«c#$<Dfil[ia)iga-;l/ 

cmctiLx . mmmo t^-^ \- I t . E.m <d ^ - y f- - )i ^(d a - ji 7. v y ^ 3 a 

, 3B> 3CA'giii^nTV>5i:, -S<D^->x-7;l/SC®n-;l/7.h'yi'gS3AJi: 
)l^tLTA?{i:J:01Si3)ign-;!/?:i>;'«rfcxh>yi't*^o^-cDlP®tc«iJ^ffl3>ea-^» ( 
ia^t*t/0 {CJsi/^TjJ'y+SttSCi^-a-^StR-rSiltA^T't, ^LT. p-;l/Xh 
•yi'SgS A*^e)fficora<Dn-;UX h-y^^g3 B. 3 CxcD^LS^^^lSlffln^^-y 

h I t^M&'smicmcxn c t . ^ lx. <d fi - y t - r ^^(d a - ji h y f m 

S3A, 3B. 3COl>-rn*^tXh«y-?^*aTl^SlSSaiigD-;U:S:«^fflad<-yhl*' 
*«^Sffi5cD±f;:«S-r5Ct. ^LT. ^•y4^L.Ttt±tffiff«*n**8^gffi5cD± 
fc«S?nfc1SiltigP-;V^^lifflDd<-y h lA^ = ffi©D-;VXh>yi'^S3A, 3 B. 
3 C <Di/^-rnA^ fc^-r C i: . ^UT. ^ <y + tTtt±tf W« Lfc18^ijKgo-;l/{coi,^Ta 20 
-;l/Xh-yi'gS3B. 3C)!)^P>o-;l/Xh-y^Sg3A'\©^L^^*j?£l§ffla.f:>yh 
I t^'ijo C t(D-kX^Mmmmicm\:xno C tif^X'^ s n-;l/Xh-yi'gg3AtCXh 
•y ^7 ^nfc^ >y * LTft±tf LZ-cffiiUfigP - ;l/{coi.>TttA? (c cfcO^^tc^lOtB-r 
C f: T' t S o 

?i^oT, a-;l/X h -y ^SB 3 A . 3B. 3 C fC X h <y T' € S f£ tt & »C ^ A T* ^ 
S i) T- ^ -y * 5a ffl • ft ± t/liJF ® *Mt X. o 

- S(0 ^ - > r - IZ/V^O a 7. h <y i> 3 A . 3B^-^<iL, if^gg6^j(>y + 
7-f>*^e)^^tTn-;l'Xh-y>!'gH3 C tciiLmicmmt ^ C t tl^X ^ . CCO^-^ 

J<•y + ^-r>*^^<^5i:tt^c«K^csaaT♦t§D--'^o*lS*^'>^<^5A^ $ 

l>8iii37.h^Waf5^'7'r7>'b(CiSl;P)nSo ^->r-:/;l'SC»u-;l/Xh>yi' 30 
SS3A^-ao^>^ii-r5«^li:t±;^'^-X3!)^^5<DT'2{Sjfil.-'*a^Xh>y^-e^S 

D-;l/Xh'yi'gE3A^-a<D^^<iS-ri.li^fcaX'^-7.*^^?)OT% WSaSet 
NCfil^l5*D-;l/Xh-yi}'S0B3B, 3C«rK?V>fcffiH{C^S-r?.Ci:*^T-$. NC 

mm I y^^ymmtt?>c tti'iX't^o ncbisi 5{±. t'^ y 

t Lxmmt ni£. ^v&mmic^ o a-timttt^maLx Lt-:>rzti^E ^f)'^mmx(&m 

XtX . ^mf&o- a-jVT, h -y ^ mm 3 A iCT. h y ^ LX mm^=i y }d im 

/tn L ^ ic^i^^x ;^ y ^mm(D ^ - 3.-^m^t ^f&Ac. m s o ^< y ^ AM? n ft ± 

Wl6AMTt)n5i^XxAt-rs<ii:*M'y+«aat:fei/->Tx-7-%lslj8T#So 
[0012] 40 

m^^^x . 0i*<o^sscoi,^Tfs»sicitt^f5o 

«llffla4->-yh itt, 1SSjlSD-;l/R©iajiiig(D^A"yi'?L^MttT4Sffi^^-\'>yi'L.Tg 
fi^5:73l^l^C-'^yK'JyyT**5D/p<y^/^>^•l a^WL. tStiaKgD-;l/R;&^-\'-y<?L 
X 3 e 0 mt^mmmxt !bo a4<•y^/^y^•l a{iSiillgD-;l/RcDil4|gft3fi%^-V'y^ 
T'tntf^i/^o «SfflD4<>yh2tm-©fllfi!tT'fe5o mmm^B(0&m^a:f^y hli. 

^nB(ommma:r^y hicit^xa7.hti^ = ^<o-x^o ^^^y ¥ ') y^<r>ii hti^m^-^o 

[0013] 

^ - y f- - y /li(.<J) a - jl 7. h y y m^ 3 A.. 3 B . 3C{i> 07. 08{c^-rj;-9U:, 

nmm <D mmiic o - )v R (om ti^ -^t ^j^^ K^^^(Dmmf&a-)i'R^a 
-/lAi^y hicmibicnsmnK-miciLxmi'f^cti)'^xti)->'Du-)Vf^uy hictiL so 
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tir ^ - y 7- - f 3 b i)'^m^-r ^ ^ o ^cisi -o X ^ o t ^ic. ^-y7--f>i3b 

(Dfl^a5<D0®H)f©TfflA^n-7-3mT'§tten. ^D-7-3m*<D-;l/CD!SfS^S 

tLX. 08fC^fJ:9fc, ^r->r-'7;l/3bO±fCTS<0a-;V7lU>yh3hi:±® 10 

© D - ;!/ b >y h 3 i A' It n T 1/^ 5 <, n - ;l/ U >y h 3 h . 3 i « , - * © ffi « © S 

ti)^^iim<Dn^(o^m\&o-)i^mib{CiLxmif^t^(Dm^mma-j\,(D-fi^(Dmf^ 
mo&:^-!^:^mi^iiLmici3^^x^mt^-^<D¥m^^-r^Tm^m^m3h' . 3 i 

■ ts mmmma- )i<D±m<Dmmm(D&ti-j^^mi::^iimicis\,^x sj^t ^--^(Dw-m 

^^■r§±iJ§*gPtf3h" . 3 i" tt^^rjiO . T®)§*g|5«3h' . 3 i' ©T«{c 
a. tftSIS!D-;l/R£OT4iSA^Tffl!l§*a5W3h' . 3i' Oa-;USSEA^P,mOgtn5 
tli:A<*i/>J;5fi:«ffi!)iRo-;l/R<DTffiBD*SS-rsa-;l/Tifgli^iictg3j)!)<?S0WL 

Ti^tj-enrtz-'So TWiS^gpi^sh' a, 5f->'r-:'";i/3bcD±ffi{cia^?n. 

TfflllS*Si5t*3i' t ±m^mS^it 3 h" . 3i"{i^->x-7;l'3bO±tC^ttP>n 
57l/-A3j3£^^nS„ 20 

^tfc. mmf&a-ji(o±i^^m±-r?,±ms^^U3 h- , 31- {iTK^WEA^Mft-pjffi 

fi©z:s»T'feO. mmf&a->i(0&if)^m<rji:s>tmmi}^:kt<fi-oxm<btti-JlT 
iffi (^iS) i:®7j<¥73lfi)<OKgi*<::*c^<S{tLT^f->T-:7;l/3bcDli]$ifl#(c1Sgi}lSa 
-;l/K:Ii.L^;b*^^)Pt)■:)T^,ajt^cjBt±*<■^T^P.^c^1.il'\i|tei!I■rs^:^:A^^^^<j;^^c«^ 

j;d{c0rS^<oe>;/ ^^*■r§7K^x:/^-^•3nA^K^^f^tP)n. ^7Kux:/u-h 

©e>yh?:aSflJ©mS{iigt{Tf^$nfc-lrv9-3p)b<0!*iRO> n^ha-^ (0^L 
^1,^) if ■{! y-^ ti'i -0 fc 7 V ]y 7. ^ Pim L X ~ - f 3 c ^ L iiM(D a - /I 

U >y h ^ fiS ^ IC {a B T' ih L If 5 o 30 

[0014] 

y ti ^ U-y A liiJ-ty h B o - )l 9 \ y if m^mm:i - y V i 7^ffiO±{fTifiji 

-y(Dnm^mmLr^m^u-jiR(omiQ(D^^r y i^^^^yiiL. mmy ]y- i.<D^m 
<Dm^&ffHl^immm^cm&•^nrzt^Kmmm(D^^yi7=l~yf)mmmmlc&k^x^^'^m 

+ -y^lHlffi^a5a--yhl7{i, |gB7U-A(D4ffi«A^j«-y+^if9, 10, 11, 12 40 

8if*<jl«$n5J;^{CftoTl/^5o (l^ggBSS 5 - 1 6 4 0 9 Sl^ffit^f) 
[0015] 

S«ffln.-f:-yh M±^ l$iil{gD-;l/R;&^+-y^LT'f'm^SM5(DEa*cDRSIa-;l/© 
±{cStt!iL, X. ra*(DP3ilD-;l/0±fc|gB5n/'cffiS!llga-;l/R;&§{:^flX5o 
y ij i7 ly-y A a. *-b-yH^P-;I/^A''y^lHiea8jM3.--yh 1 7^S0±lfT*ffi^ 
gB5CDE3*©nJ6a-;KD±{ce-&e)n/-cfeJSaiigD-;l/R(D±{c-tr>y hfSo fSir^ 
*-tr>yhJ^D-;l'^-\'>y^illiKJiBjMaji>yh 1 7A<«illign-;l/R*^i^4S^-v-yi't. X 
^fyAi'U'->4{i:. A-fe-y hjeP-;U^-V>y^lHlteffi82l^-'y h l 7*S0±lfT^H 

7-12. 14 ia?:sajM-r 5o so 
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aiasx 7~i2. I 4 it . ij -t y h m o - =f- y ■t^ m^i^^^ ^ ~ y h I 7 <o mf^y U 

(00163 

m^y Ym^m^<Dmmt^iff-^b\.^o mmmmen. mmma^sy h i tcomx-^mf&u 

[ 0 0 1 7 3 10 

^ a L. y i^W <D - y ^ ^ y ^ mm I Iti. ^ /It/^mf^-^ ntc :< y ^m<D±mi,C 
. m^<Dm&\t}^Wii^t ^^mi' o ^ y :^icm XT . Ni-P> Ni-W, Ni-B<D 
{,^irni)''-(0^ a J^yi ^iX^<0-y ^ Jl-^^yi y X«, £1 n ?> <0 !/■> -fn - « n 
L. ?^ y ^ Vi.m <D - y ^ ± ?i y ^ iC S I C . AI2O3, TiC> Z r Cmo^^Un 
^^nifit ^ ^ o y ^iXmO - y ^ Jl^^;< y ^^m^l-S 7 - 8 n miifii 
c O ^< + m » ;^ >y * » i Li/^ *^ m « p< 7 + T' t ^ v> o 

N 1 - P> N 1 - WX«N I - B 0) ^ a L. }i -y ^ <0 ~ y ^ ■^■^ y ^ ^ iHf ^ tz til 

(D >i y ^mii^ n^nm^(D ^ y AMsgfflsnso 

I. >^ y ^iXW<D-y ^ Jl-^^^ y ^^{ta ^rcib(D y ^m^iC. S i C ^ A 1 2 0 3 . 20 
T 1 C> XttZ r C OSl[|»5k%^«C-r 5o 
[0018] 

mmmxhO . ^ u ^Rm<D:^y ^ Jl^-^^y^ y ^ictj LX \£ y ^-xmm-h^ l 00 

0 1. 1 ^j: ^ o 2 0 0 ~ 4 0 0 °C X hamt ^ o Ni-P, Ni-W, Ni-B. Ni 
-P-SIC. Ni-W-SiC, Ni-B-SiC©l/->-fn€>, 200~400'CT)!lB 

mt^t. tf>yA-xijEa*Moooti±i:^5yt)^^. mmti^tsnt ^u^(o a ^ 
y =^Kmt> 0 . o L.)i y ^ twim(omm^^mnLm?>o 30 

y^)i'^^yiy^\cn-r^mxtixiitiam^\,cM.i^LfSi<xi>!^<i}am^(0'^f<^wi.nxm 

mxn^'n o m-^. u-)imui^x 2 0 0-4 0 0 'acbamt ^ c ti,i'^(Dns)Kmmti'^ 

^(D~y ^ y =^(0mO3i.-f}^ Z 0 0~4 0 0 °C IC hU m n ^ (Dti^ B.^/^ ff' f)^ h 

ox^'sim-ficox. a-)imui)'^fia^-^n?>WLm^xt ^r£ijri&<w^^c tict ^(oti'^ 

^ Lm ^ a - ^ ^ y ^ mm.^&i t . mmmmxix^y v t . nm&mmmsi t . 
mmxn^y V ^mo ihbiztc^mbxm-&mwi^xn^y i^^mmmu-juD-ssncm. 

^LT, mxtx^y ii. mm^ ' mm^ • t¥mm\i^^t ?>unxBi&iE titc--mi)^m 
a L X ^ ^ iy y ^ (o a - ^ icm*^ ritcmop^ mmti' lb rji ?> mm ::i -f )i' ^ 
LxrjiOs nm'i&^'M^^i)' ^-^^^ ^ f\^ic■^ls^M^mLx^^m^^^SL . mm^ 
-oncmmtx^^mnp^ic^t ^mmf&a-)i(Dmm]S:^icmn'm^mm-$ it (m^^ 
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tjio )i ^m\c s i c(omm^^mifxm-^:^ -y ^^n^^. ni-p> ni-w, ni- 

>y*T'fe?>Ni-P-SiC. Ni-W-SiC, Ni-B-SiCtO^-©^aA;<-y 

n^rfTJ&tjfc^coe •y*-;^®!fiJ&iBiJ^Lfco i/^-rnoy-Xfc. If -y * -XiSg*M 0 10 

0 OW±i:^?>A^'=.. U^<D i> a L v ^ICfi LX RWX' ^ 

i&fe, Ni-P, Ni-W. N i - B (O ^ - (0 u ^ y i-tW <r> - y ^ ^ -y ^ ^ 

nti V y ^mi!: s i commMicmKX. a I2 03 , t i x«z r c(r>wm^^ 

jg€T^t-&^-y*«rfTV^, Nl-P> Ni-W^ Ni-B(0^-(D<5'aA^-y+{-^#(D- 
•y ^r;l/-a-^^ -y :^ 4" A 1 2 0 3 ^ T i C , X {± Z r C O Sf) * fR b fc ffi ^ ^ >y + T- 
feSNi-P-AlzOa. Ni-W-AlzOa^ Ni-B-AlzOs^ Nl-P- 
TiC> Ni-W-TiC, Ni-B-TiC, Ni-P-ZrC, Ni-W-ZrC, 

Z r C CO^-O)^ a h)i y ^iXW<D~'y ^ y ^^HifX . m tii :^ y ^^MO e: y 

m l>c ts. >? s Vt^ (D ^ a I. y ^ iz Hi b X X ^ ^ . 20 



[g 1 ] 









N i - P 


HV 5 0 0 


HV 10 0 0 


N i -W 


HV 6 0 0 


HV 1 2 0 0 


N i -B 


HV6 0 0 


HV 12 0 0 


N i - P-S i C 


HV7 0 0 


HV 14 0 0 


N i -W-S i C 


HV 7 0 0 


HV 1 5 0 0 


N i -B-S i C 


HV7 0 0 


HVl 5 0 0 





30 



[0019] 

o 

[ 0 0 2 0 ] 

^•\'•y:^^nffijilHl^E^n5^Sil^)igD-;^^c+^>K'^-''^-^^-;l/i^S77Io]^c?.^LT^ 

& tc a T T T /J^ 5 </■> ffl ®) ^ IS Ji T' It 1/^ - >y ^l' ^ ^ >y + <D g ffi tcJB^ a a: T % t7 5 o c 

[ 0 0 2 1 ] 
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[ 0 0 2 2 ] 

a-;UWifliJSffi 1 6 ti. ^mi&a-jl<D±A. ^S. a - © - ig /)^ e. ffiJS S T' - 

rc 46 til 5 o 

[ 0 0 2 3 ] 

n ^ ^ ^ > mm o X ^ o 

a 4 ^ a? ffl D 4^ h 1 * e ^ T § i: i: t . >y 4^ S B A> gSn fc « C S S!l IK n - ;l/ 

iSfflDiK-y hz^ffix.. mm^o^sy h ioM>Kij>^x>j7rt(c. 20 

i:jJ!AnSH2 8i:?^^SS2 9i:'^-/^-WeSSi3*<Sil*n, X. D4<>yhgA 
fc{i. Rj|^-r 5 ^ -y +g B {Cfi, iCgti^nfcX ^ >y U- y 4 (O^ff 71' yoT 

ii{ctt'S«^i5s 5 i: wssif 6 1 7 1 iiflg (^i^^^is) ^matmm 

mm 2 0 tm^mmz 1 t \y'Jxh$immsz 2 i:TJte-->'^;l'^-y+^S9i:-»ofig 
S?^;>«'y+SSl 04:-SOi'Di,;){>y+{^§O-»y'y;l/'&^^>y:^^Sfil I t -k y h 

a-)lX h y ^ A . 3 B ii h y ^ fi ^ fX h ^ o n-;l/Xh>y^=gH3D{± 30 

-SXh-y^'^l'rT'^Os ^)tliMflJgMl80±tiafii^n. ^^ffln^-yhltZ 

(Dmy; <D /\ y \f 'J > if X. V 7 ic h ?> 0 

T^h^-fytLX. 1§)lg(0/-ci6(D»^Rf§fj!)Pl*<T*^5NCfilSl St. a-yl/t+iBia 
SI 6 i: 13? IE 8IJ 0 EP KiJ ^ 2 3 ij ^ 5. n T t.^ 5 o 

**i> «llfflad?>yh2i:fii6An^@2 8i:?^aJgS2 9'^-/^-W®S@l 3^7^ h 
^ y t LX WiMLX i A< . X^ NCjg^l 5 i: a - ffl g E I 6 ^ > 5 l' > 4: L 

^< 7+Sfc*3tt5lSiiliga-;l'R(Dffij25¥ia«. X ^ -y ;^ l^- > 4 t , ;^ -b -y bJ^ a - 
,\/ ^ \ y ^ m^mm:i ~ y h 1 7<Dft|^f^ffl(cJ:?3fTt>ti5o 

W^ilSeXfiNCfig^l S^D^K-yh^AfCiSffibTtSv^o SB7~1 Ifi, (^^-fn 40 
[ 0 0 2 4 ] 

o^mMa-ilR^ma^^^ y ^ LXmmt^a-jlf-^ y i/\sim^mi 8 a t. mm VS. 
a-jlRKiiioX^mt^^m^ I 8 b ^ij#l 8b{c^l^e)n/-c#|^x-:7;Ul 8 
clc-5jmf'7^yh^'nLXmi'f^nrztA'r^^yh'l 8 a t^^y--y )V \ 8c{cl9;ttP) 
nxi/^^^^'N-yKl Se^ii^T^O. «^^>yKl 8d4:M^ii'N>ybM 8 e^^t^Sillg 

4^g^c^^^t^■r^^SBST'^i!)tT. aif^-yFi s cA<lel$G•rssss)^s^-;^R©-4!g*^e> 

ftfi4aST-«^^fT%i>, ^5f&'N'yHi8eA^ar#'N'yFl8d©^%jioT^Jt)l^*?: 50 
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1 8 eii.'y^\f>if^ol.T:^mO&LX^mfRa-)lR^m'r^t!bc m^'^y K 1 8 e 
[ 0 0 2 5 ] 

m^'ikic^mti^Mib^rctbic^'^-=.>ifti^'^^mfii' -f-/<D^iJm<D^ytm^wm^&o- 
)llcm^t ^i^-^icii. m^f^^m^mmm son. ^mn&a-ji^miZ^^yi^Lxm 

L rzik^mt ?> ti if T' m « t) f)^ i)-^ 0 < . f^-=.y iric^ ^m»t}(D{^±(D'ii'mii 
^tfjioor. p. mvmmLrmytm'¥<D^wmmi)^z%&,T ta^i^oicm^^^L 
(OX. i^mmmz 9 tnmLxi^^^fj-^ib. u>f 7 v ^x^r c tx^mmmxt 20 

[ 0 0 2 6 ] 

'f-{7,-:ru-ff)^^i:iToymm^miRxt?>mf&ictj:oxi^^. 

xmrntx a- jint-i (m) ■h^'mmtx L'^-orzmmf&o-jnc'D\.^xi,i. mmmmLx 
T m - ^y ^ y ^ ^ H I'f X ^ mmm )^ y ^ ^ H . m^mmmmxm^Fimm-i.^'i7 

- ^ ^ - h ICTfst o 30 

(2) mis.^-fzf(Du =l~xu-)ix&-dx. 7 h ^ ^ >xn cm^xm^PimirnxL 
. isimmmLxm<'Kmmm)< y ^^H^f ^ii-^xi,tTm=.y ^ ji y ^^aufxt^fbrnm 

X^O Hit C ti)^X^ C (Ommxmt . mi 3(D7P-9"-V-hfC^f„ 

(3) N cm^ta-jitfmmm^7^ }• yxm^x^^^fii^m-ticiii. m^^^z^n 
my^y=^) ^Hifx lommm yi y ^^itif . m.^mmmmx-m^Pimmx^n-DX i)^ 

\yi^7.hmmL. - -y ^r^Mlt, «IAn=£ffi/^> ?^ai («?^) LT'^-/^- 
( 4 ) 7 - F p« -y + 'J a-.X (DS^Kg a -;l/T'fe o X ^ ^ 7 > h (O^Slc ^ 

ffitH^C^5?«iSfK^e^^J LT^fiJ^tt t i^^^fCBg^^^ -y 4^ {^-^^ - F ^< -y 4^) ^ 

fi!§An«rf7tv (.mn) Lx^-f^~mmic^ow>B^nifx^>) tat c t so 
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*^ T' t « 
[ 0 0 2 7 ] 

R^m^9 y ^ LT ^^y V V y ■yX't ^a^.y h/NVKZ a^Wrsa^ifiSliliSJS:^ 
ilffla^-ybZ^iiiK.. o y h I <0 ^\y h' V y ^ X. U 7 f^\C . HSO^-^r- 

:r;l/ieon-;l/Xh>y^gS3A. 3E, 3FA^iS!:fi?nTt>5ti:t(Cb-+f-7:/U 
-i^ 3 ym^mifit :h U-^-7 7 ly-i^ 3 ymm^&m 2 4 t ly-^-7 y 3 y 

ffl(DU--fSJ^gH2 5A<^li5nT*3 0x SllfflD4<•y^2^0/^>KU>yx'J 
7rtfcttAnil®28i:?^»IIB29i:'^-^^-WeilHl3*<ia«raSn, X, D;P>yh 
SAfCfi. ^JgfS^-y^SBtca^ 5^#{C^{i*nrc:X^-yA^'U-V4(0^tT7-ry 

U'>*Xh9i|glt^5i!2 2tTll!l->y'5r;l/^«y4^SS9i:-ScD{^K^^>y:^^SgKl OtZia 20 
(Di'DA^-y^^^-^SO^y^/l/^^^iy^^SSl 1 i:3t)^^{i$nTl''So 
o-;l/Xb-y^SS3A{i=:axh-y^^l'7'T-feS„ D-;l/Xh-y^^S3E. 3F(i 

-sx^<y^'^^'r:/T'St)^ D-;i/xh<yi7gH3Ea, - - 7 y - a y mm^ 
mm 2 4 (r>±Kmmtti. o-^uxh-y^sas F{iu--*fS)ts®2 5 (oncmmtn 

TV^^o U--!f-7rL'-i^3>Mm^5Sll24i:U--9'S)tgB2 5«:^@Sl* 

i: L T t S i/^o 

mmMa y h I a. a-;l/Xh>yi'gH3A, 3E, 3Fi:(DI1llT'ffiii)SD-;l'^J§S 

•pt?>o m^mu^r^y h 2ii. a-;v7. h y i^mms e t<r>mxmmf&o-}v:^n^X't 

^ o 

MSKSn -;l/£D AtB«s a - }V X h y ^ 3 A icH^ L X X^lc Ji: 0 ^mi/&ti - ^ 7. h 30 
•y^'LXtilXOmfo 

7>J? b ^'T >i: LT, ^)iROfc»©«SBRI8SA0l*^T' t 5 N C Jl^ 1 a-^l/ttaiS 

H 1 6 . ttiEgij 0 mmm 2 3 A^ti^ ?>n5c 

^•y4^Sfcfett5SSa>Kn->»l.ROiBiM#lg{i^ X^-y;?j^'U->4i:. *-tr-yhJBo- 

;i,^^.y^i5i^ffi8iMa;i>yhi 7<^)«ll^'pffl^cJ;o^Tt)n5o Hata«ibTi/>?.if->'r 

-:/;Uit(DP-;l'Xh-y^SSS^-aM6-r<li;T. W®ilS6XaNCSSSl 5^djP 
[ 0 0 2 8 ] 

iai4{c^-rK«i0fli)jgtt, JiiTcD^^*i^7t^7i!llg*^iQ:L^#5o ^-r^^^^o^i^SE 
{i.T'<x:/b-r*>?>WTos!ia^s»?T'ti>o 40 

(1) it)|g^'-f:/(D'Ja-XP-/l/T*&oT, 7'J'h^'J'yT'NCffiSJT'S^nia/JPlL 
xmf&LX a- Jim^i (i*) *^l§mLTL$Qfcttl!ligD-;l/{coi,''T{i, ffiiBiiaSLT 
Til!!->y'^/l';>( -y + (TUH^^-y*) * ft T *^ 5) 8gS8^ p< >y + ^ # tt . {iSESf®SET-m 
^nj§f)!)PX%tToTA^6, b--9*-7-rU'-'>3yK*II^Bfgfi)tL, ly-'^-7yiy-i^ 

3 y^n^^^-^^mm^mf&L. m^Lx-im^B^L. ui^xvmmt. -y Ji^^y^ 
y^^nif. jixn^^TO-". n& iwi^) Lx^-f'^-mm^c^ ofs^s^nxx^*) 

(2) itlig^'fyO'Ja-Xa-yl'T-feoT, 7'>b^'l'>T'NCffiffiT'«gBP3i«<JPXL 
TigligtTo--'l^S** (g^Xfi7;l'5-'>A) A^StULTl/''4l/^MiliKSD--'VfCOi/->Ttt 

, ffii flg Saa b T «<♦ tc 8it SE ^ p< y * % ft 5 *^ X (i T «fi - >y ;!/ ^{ 'y 4^ * # T p> fiS ffi 50 



6/20/06, EAST Version: 2.0.3.0 



JP 2004-232028 A 2004. 8. 19 



T-tJl^^mrHL. U X h iij gi L , - y il^^y^ y ^^{^i^f . A ^ 'fx 9 ( Jft 

LT -^-^^-mrnic ^ oms^iLT x^o tar c tffz'^ ccojaaist, 01 

. U--^-7f a >m^m^mmL. \y-'^-7-:ru--> a >:^n\,^^^iimm^m 10 

(4) :>^y^^-Cf<OV :i-7.(D^mf&a-j\/X&':}Xi/'7^7yh<Dm^ici: 

ma^^mM^m^m^ Lx ^mmiit -A^ic^kmrn^^ y ^ (/^^-k^'v*) 
<iHf. m.^mmmsxm^Pintiux^'€^xi}'^. i^--^f-7-:ny-i/ a ym^m^m 
f&L. u--^~7yu-i/ a >^n^'^^:amm^ms&L. fS-kLx-tjv^Bi&L. ui^x 
hm^L. -y ^ y ^^iii-f . mxti^n^^. nm (jk?^) lx ^-j^-mmic 
^ 0 B s ^ n X m 0 ih-r c t i)^ X t ^ o 

c 0 0 2 9 ] 20 
m^^x. [M*S6] Rxf [i»*W7] tcmm<o^mti^^i^nrcmm(OBm(o^^\£7m 

'^ic. c <Dmm(oBm<o \f:7 mf&xmii. d # >y m a « , :?< 4^ a b jfi i/^ « 

> ^6ijlSD-;l/R^iliig^-^>yi'LT>'N>H'J>yT't^p4<-yh>'N>Kl a^WfSa 
fflJglHlSite'S:^llffla.-K'yh l5:li^Ti/>«i;tfcfc, p<-y4^SB*^e>jin/j:ia!lfcMiiKS 

Vr-y^l-ieCo-^l/X h <y i?gg3 A, SB, 3 D ^ T 1/^ 5 t i: t tc ^ 2 6 

2(DM>K'J >^xiJ7rtfC^AnSK2 8 t'i%&mSZ 9 i:^-^'?-WgS5S 1 3 tim 
{i^n*^OHfit2D-;l/Xh>y^^E3B. SDA^ffiS^n, a4?-yhSA{C«, mm 
t ^ y ^MB icii. ^n^mmts ntzT, y ii 4 (O^n^ ^ y (OTMiCf^m-h 

5 tmmmm 6 twmmmm^mmi tm.mmm 8 ty^ - y ^ :^ y ^mms t- 
m<Dmmm y ^mm I o t -s<d^ a i. )i y ^ixm<o=.y ^ y ^mm i 1 1- 

mmma^^yhni. p-;1'X h >v ^'Sb 3 a , sb, 3 d toymx-Wimmo- ji^i^^ 

T'tSc «^ffla.-p'yh2a, D-;VXhy^^@3B, 3Di:<Dra-el8^i!)KD-;l/?:g 40 
7'^V^^ytLX. S)lg©fc46©«ffinfS]!inXA<T?tSNCaSSl St, n-;l/t+iai)S 

Si 6 3!)^(ix.6n5o 

:X -y +M(C*5Ct SSSDSd R (OjaiM^Stt, X .y * ^ u - > 4 i: , * -b -y h n - 

;U^^.y^[5)|HiSj^n.--yh-l 7<7)«[E3{tffl{Cd;0?Tt>nSo W^S^6X«NCfilffil 
5^a.-j<-yhgA(CgSUTt>^V'o SS7~1 2^, V^-fnOKHtM'^Tt^V^o 
[ 0 0 3 0 ] 
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. ~'y'rfl'^^:^y^^itif. fil X ff i/^ , i^m itH^) LX ^-y^-mmici: >)ms 

^ n i-f X ^ f) &t c 1 1'' X ^ ^ o coffiaigti. mi 7 <oyu~^^r-h^cBtc 

(2) m.^&^^ f(OV =L-7.u-)lX&-oX . 7'^H^l'>T'NCfi£ffiT'«SBPJfSi*PXL 
T?g)ig LT P-^UStt (IJtX{i7;l/5:^'> A) A' @ tB L T ^ l/^ tS^ii Kg D - ;b fc o l,^ T « 

6 XTfk-rmirmmmici: 0 "tji^Bf&L. mmmmbx. =.-y ji^^:^ ^ ^^Hif . m 
. ^?^2 6T'^f^■r'ffl^{es^J1S^cJ:Cl•b;^^^e^b, fum^mLx . =^ y ji-^^ ^ -y 

T' 5 o 20 
(4) /^y-V >^y^^^'/<OV :i-7.(D^m\&a-)lX$>oX ^7-f7>h<0W^icj: 

0 W.f&^ '{'/(Du ~ )l(D^l^ tt ^ C tffXt^Jii'^^'^icli. flKflH$LiaLTA^8D-;I/^ 

<^t{t> S55WS^|gl?JiffiR1SftaX«:tTo TA^ P), 2 6 XTf^tm^jFiUmmiC 0 -t 

{t6nT%§Ua-XD-;UT-feoT> 7*^7 h ^ > X N CffiffiT'«^P3ff*DXLTiglig 

COOS 1 ] 

L:j.±mmLx ^ tc o ic. -4^mftm(o^'7 \i:7ww\m^mf&u- )V(d -y ^xi^ii. tt^g 

m^B<DmM^ot^'y h(0^\y h' 'J V TfH\C. ^ ^'4^ (D ^mf&o - }l :^ mm L X sL 

X^ifX 7. h-y if X't ^ ^ - yT-zr /^^(Oa- ;l7s h y ^ ^m^^AX X2-)l(0Xtii^ 

n^^fj^-o^mic^if ^a-jvMi^^m^icfh^mxmM-ii-it. ^ l t . 55 5 w ^ a ^ ^ ^ 40 
■y + V f y t ^ « -r ?> X ti jft ^ ffl D -y b © > K U V ^ X 7 fc ^ (i t c t tc <fc 

iioicfiL. c n^mmt <omx&mm a t^y hn^^mmwimxh^ c tic^ommii&o 
-;V(DsifmL^m^^'^^ hxn^^mf&t ?p)fc^nA^ -y ^mmicm^x -y ^ 
y ^mmtmxnmm^ y ^ yofynK^mbtcmf&x & 0 . 

X> *liSBB®^7fcr7SIISX««. Sffi[SSEIiHB©«Slffln;P>yKDM>KU>i^xU7 

\HiC. ^^-^(DWimfiS.o-jl^mmLXiLXmi'fXX V y ^ X ^ ^ ^ - y y- - y )V^(0 U 
-;l'Xh-yi'aB^<ix.Ta-;l/£DAm?:fTi/^*^OD-;l/(0Xh-y^'*|S7!)^at^</^n- 
ffi fi! /J^ ^ ffl T ^ il 5 -e: ^ tLX. |h| ^ H ffl a 4? -y h « m > F U > i'* x 'J 7 
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& ^ c tic ^ 0 mm^a - jKD^tfmL^m^^ ^ hx-n^^mt&t tbic^ a l:< 

(1) i> a K :^ y ^ tm^(Dmmtl^mnLm ^ if o :< y :if^i-tW<0~y ^ Ji^-^^:^ -J ^ 

(2) mm(D{'^m^ti^E^ tt (oxm^±^mxmmr'^ ^ c tii^WiCDc t. fkmicm 

S*5^>y+ie^ :^y^-mil&xm^MmmmicXt}LXi3<t. SHfcflSAT'^iiBb 

5rov^T-*-*^n^tl{cS^ 5 y ^ >y 4^ - SIIS I S T- ® S ^ ^ ff L T , ^ 

y^m^Xltmf&m3i-(Da-jl'^-t-^^7.}-y^bX^< C ti)^X'^. Wmicli-t-^^O) 

{cxh-y<>LTfe< c tti^xt^^Lx t9^:^^mB\t ?>Utiti^ii\,^f - yT--:r/i^(o 20 

0 . y ^xm ' mif&x^tmmx'^ ^a-)iMnmm(ommi)^'2-^mx'rji< . s«i:3Xh 

ga)ign-;l/<D^>y*XJiRt>*^5e7S)lgX«*ii«T?#So 

m^m^^mf&X&^i}'ib. . a - X b -y * ^ *^ a t ^ a - ;l/ ]t a ^ RS « ic /J> 

^f->r-y;l/S<DP-;l/X ^■y^'SM©fJffl/)^afflffilHlJBOSIIffln.K-y bcD 
ggffli:-7-y^>i'*LT. Xh-y^ail^ffigi(a-SBU/c:^^lctffi«ffln4<>yhfCc};0X 30 

^cx^<yi'Uft^-;^T•tSISffla't^-y^A<fflJS^c^OI±lLTp<•y4^7'fy'\cDSA^uB 
'\^3M-r5Ci;A^Tt, ^«fflD;K>yhA^BB^-r5fep>f*^n-/l/(D^jM^'^h. Mi*^ 
(ca. ^>y4^)^ai©D-;l/, S!i)fij^4icDD-;l'&t>*Si)tSi^i!*-(0D-;l/;&Xh-yi'SSX« 

uif.yY<omm<Dmm\c^m-t^i^'^^^v^'^m'^^xmm-^W(r>mmm^ti^^it^z. 

y7tr70]fi!iJfflttiSI)iSP-;l'©^<-y^^X^&tfy7trTi!|)igXil*Sie^T'^ 

S o 

(5)*^^0^oy5e791J5iJffittiil!gn-;KO^>y+XtiRC;i^5e7S<iSX^lCOl,> 

TSai{gM'\18^gif!S P AS-t c t fc J; 0 . p - ;l' X h -y ^ if# tc p - -/U S Ivf cD M W 40 
W«tJ:0fi:S*5^-y+Xg. ^•y4^-lli«fiXig^MJ19^gfcA:'3LTfc< ci:A^T-t 
. JafflA^^T bfca-;l'fc^ >y+A^^»K:f^ tz-'Ti/^* < Tii Sites p>*i/>p -^P CD IgttJ^ 
*f«{Cli|]ST*ts it#{C1gPafC0ia*O»Sa)lgP-;l/^ftlAT'±SijT'li5l^fflffitt^WLT 

3Xh;&:*:(ig{c(Sig|Tt. ?^fc^lSlsl<DU3.-xo»SII|gp-;l/*<H¥Rk:S5ci:% 
Wffl^s^stiSp-;^^o^•y^xii&o•^^7t^7S)Sx^%ffi^ftT♦t5o 

C 0 ffi © fgj # S S« f!^ ] 

[01] 1 ] 7!»S 3 ] KfBigJO^R^j&^^t nfcHfiSOJgJgOi^v e70] 50 
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[0 2] m 1 itcffk-r )< y ^xm-ummv^ y ^xmoy a-^ ^r - h o 
[03] m nc^.t -y ^x^T-mmT't ^m(D y =^xmo7 o-=f- ^ - h o 

[05] m I iCTTst y ^xm-r^^mx't ^m(0 y ^xm<oy a-^ \ - \- o 

[0 6] m 1 fc?x-r>{>y+X«l?^fig-et5SiJ<D;?{'y*XS07n-^^-h, 
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